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DETAILED ACTION 
Continued Examination Under 37 CFR hi 14 
A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1.17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1 . 1 14, and the fee set forth in 37 CFR 1 . 1 7(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.114. Applicant's submission filed on 10/5/2005 has been entered. 

Claim Objections 

Claims 7 and 36 are objected to because of the following informalities: It appears that 
applicant is claiming a further buffer in addition to the buffer recited in claim 1 . It is suggested 
to clearly recite the additional buffer layer so that there is no confusion or indefinite of what 
applicant intends to claim. Appropriate correction is required. 

Claim Rejections - 35 USC § 112 
The following is a quotation of the second paragraph of 35 U.S. C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

Claims 8,9,12, 37,38 and 41 are rejected under 35 U.S.C. 1 12, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. Regarding claims 9,12,38 and 41, the claimed subject matter 
of "the length of some of the carbon nanotubes exceed a predetermined gap by a distance 
established by the height of a spacer inserted in the gap" or "the length of at least some of the 
carbon nanotubes slightly exceed the width of the gap" renders the scope of the claim indefinite 
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since figure 1 clearly shows the spacer (19)'s height, which defines the gap's width is much 
larger than any length of the carbon nanotubes. It is not clear how the carbon nanotubes can 
exceed the gap by a distance of the height of the spacer. 

Claim 8 and 37 recites the limitation "the buffer layer" in line 1 . There is insufficient 
antecedent basis for this limitation in the claim. It is not clear if applicant is claiming the buffer 
layer in claim 1,30 or the buffer layer in claim 7 and 36 is a catalyst. 



Claim Rejections - 35 USC §102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

Claims 1-8,13-14,16-18,30-37 are rejected under 35 U.S.C. 102(e) as being anticipated 
by Dubin (US 2004/0265489A1). Dubin discloses (figures 3,6, paragraphs 33-38 and 44) a 
computer system comprising a Dram, a die (1 10) including a surface and a circuit; a heat sink 
(150); a thermal interface (300a) interposed in a gap between the die surface and the heat sink; a 
metal buffer layer (622 or 642 or solder alloy) formed above a surface of the heat spreader; the 
thermal interface comprises an array of carbon nanotubes (690) formed above the buffer layer 
(622 or 642 or solder alloy); the carbon nanotubes (690) are bonded together by metal layer 
(620); a further buffer layer (622,642 or solder alloy) interposed between the interface and the 
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die or between the thermal interface material and the heat spreader (depends on the substrate 610 
is a die or a heat spreader or a substrate); the buffer layer comprises a catalyst for carbon 
nanotube growth selected from the group of Co, Fe and Ni. The catalyst layer is coated on the 
bottom portion of the carbon nanotubes. Dubin further discloses (paragraph 35) that the buffer 
metal can be Ti or Chromium. 

Claims 1-5,7-13,15,30-34 and 36-41 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Dubin (US 2004/0150100A1). Dubin discloses (figures 3-8 and 1 1-12) an 
apparatus comprising a die; a heat spreader (62) mounted adjacent the die; a metal buffer layer 
(38 or 70) formed above a surface of the heat spreader; a thermal interface material interposed in 
a gap between the die and the heat spreader; the thermal interface material comprising an array 
of carbon nanotubes (48) form above the buffer layer; a further buffer layer (46) of Ni is 
interposed between the interface material and the die and coated on a bottom portion of the 
carbon nanotubes; a buffer layer (56) is interposed between the thermal interface material and the 
heat spreader (62); Dubin further discloses (figure 12) that the length of at least some of the 
carbon nanotubes (48) slightly exceeds a width of the gap, wherein free end of the carbon 
nanotubes project from the array to embed them in the coating surface (56) of the heat spreader. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

Searls et al. (US 2004/0005736A1) discloses an apparatus using nanotubes for cooling 
and grouding die. 
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Engelhardt et al. (US 2003/0179559A1) discloses a carbon nanotubes thermal interface 
material. 

De Lorenzo et al. (US 2003/023 1471 Al) discloses an increasing thermal conductivity 
thermal interface. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Tho v. Duong whose telephone number is 571-272-4793. The 
examiner can normally be reached on M-F (first Friday off). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stephen Blau can be reached on 571-272-4406. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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